Purpose: While anterior-approach lumbar disc replacement devices are thought to retain close to "normal" range-of-motion (ROM), they are also inherently unstable due to resection of the anterior longitudinal ligament and annulus. This instability/laxity is manifested as increased neutral zone motion. The XL-TDR device (Nuvasive, Inc., San Diego, CA) is implanted through a lateral approach that preserves the anterior ligamentous and annular structures. This potentially makes the XL-TDR device significantly more stable than those delivered anteriorly. This study investigates the kinematics of XL-TDR in a cadaveric model, and also investigates the contribution of the anterior ligament/annulus to stability. Methods: Six fresh-frozen cadaveric specimens (L2-S1) were subjected to non-destructive multidirectional testing using the hybrid protocol described by Panjabi, where the total L2-S1 intact ROM at ±8 N·m is applied to the reconstructed conditions. Motion segment kinematics were obtained using an optoelectronic system. Test conditions were: (1) intact spine, (2) XL-TDR at L4-5, and (3) XL-TDR at L4-5 with anterior annulus/ligament resected. Total ROM (ROM = NZ + EZ; NZ = neutral zone, EZ = elastic zone) and NZ were calculated for each condition in each loading direction (flexion-extension total, flexion alone, extension alone, lateral bending and axial rotation). Results: Insertion of the XL-TDR device led to decreased ROM with respect to intact in all directions. This achieved statistical significance for flexion-extension, extension, and axial rotation (p < 0.006). NZ in all directions was not statistically different from intact (p < 0.05; Figure 1) , although there was a trend towards decreased NZ in flexion (p = 0.078). Removing the anterior ligament/annulus increased ROM significantly with respect to the XL-TDR condition in all directions (p < 0.003). NZ also increased, with the most significant changes in extension, lateral bending and axial rotation (p < 0.002).
